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ABSTRACTS OF PAPERS TO BE PRESENTED AT TilE
57m ANNUAL SPRING MEETING OF TilE ACADEMY
ST. OLAF COllEGE, NORmFIELD, MINNESOTA, APRIL 1, 1989

(Reproduced as submitted)

CONTRIBUTED PAPERS

BF.BA.VIOOAL SCimcE

BCXLOGY/NATURAL AREAS

EFFECTS OF MONARCH BUTTERFLY
SPERMATOPHORES ON FITNESS IN BOTH SEXES.
K.S. Oberhauser, Dept. of Ecol. and Beh. Biol.,
Univ. of Minn., Mpls, MN.

SEASONAL AND SUCCESSIONAL EFFECTS IN RECOVERY
OF A VEHICLE-IMPACTED HYPERSALINE SALT MARSH IN
SOUTH TEXAS. R.S. Abbott, Sci. &Math. Div ••
U. of M•• MorrTs-; Morris. MN.

Male monarch butterflies (Danaus plexippus)
produce a spermatophore during mating that can
represent up to 10% of their body mass. I have
measured the effects of this investment on
reproductive success in both sexes. Females were
randomly assigned to mate with one of two types of
males: virgins, that transfer large spermatophores,
and recently-mated males, that transfer small
spermatophores. They were then exposed to males
until they remated. Those that received large
spermatophores waited longer to remate. Males that
transfer large spermatophores will have higher
fitness, since there is sperm precedence of the last
male to mate. However, females digest
spermatophore contents and use the nutrients
contained in them. Females allowed to mate with
several males are able to produce more eggs during
their life than those only allowed to mate once.
Since a broken-down spermatophore will be less
effective at delaying female remating than an
intact one, I hypothesize that there is conflict
between the sexes on spermatophore use.

Recovery of test plots after impacting with
standard 4-wheel drive. rolligon-tired and
all-terrain motorcycle vehicles was studied
using wet weight samples over a period of 3
years. 1/10 M. samples were taken in pairs.
one within the tire track and one just without,
along the salinity gradient from the high marsh
to the salt flat. The zones included were a
Distichlis zone. a Monanthochloe zone. and a
Sa11corn1a zone. Loss in biomass after the
first year of recovery ranged from 56% in the
all-terrain cycle plots to as much as 76% in
the rolligon plots. Subsequent biomass
recovery. however, exceeded the initial control
samples. This was due primarily to seasonal
and successional changes occuring in the species
composition within the vegetational zones.

Theoretical Refinements to Halstead's Length Equation
Kevin O'Hara*, Don Harris, Dept. Computer Science,
Winona State Univers~ty, Winona, MN.
Halstead's length equation predicts the length of
a program as a function of the number of distinct
operators and distinct operands needed to implement
it. This equation has found many uses. It can be used
analytically to assess the presence of poor modularization and redundancy in source code.It can be used
generatively to predict the size,
cost, and effort
needed to implement a program on the basis of the
number of
operators and operands
envisaged as
necessary to express the program in a given language.
Halstead's equation explicitly recognizes the necessity of two semantic classes in any computer program.
Unlike Zipf's work in natural language which simply
relates the length of a passage of text to a single
semantic class: the number of different words found
in the passage. The theoretical work presented in
this paper explores the generative and
analytic
impact of expanding the number of semantic classes
utilized
in deriving a length equation. Various
simulations of these equations will be discussed.
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ADJUSTED RESIDUAL PLOTS FOR INSTRUMENTAL VARIABLES. C. S.Marcott, Dept. of Economics,
CoiL pf St. Thomas, St. Paul, MN.
Larson and McCleary have suggested the use of partial residual plots in the analysis of multiple regression
problems. These plots have the property that when
the adjusted dependent variable is plotted against the
adjusted independent variable (a) the slope of the resulting OLS simple linear regression line is identical to
the partial slope from the original multiple regression
problem, and (b) the residuals from the regression of
the adjusted dependent variable on the adjusted independent variable are identical to the residuals from
the original multiple regression problem. This paper
generalizes these results in two ways. First, the results
are shown to hold in a general metric space and, thus,
do not depend on the properties of the euclidean metric. Second, adjusted variable plots are introduced for
the general instrumental variable regression problem
that satisfy properties analogous to (a) and (b) above.
Comparison of adjusted instrumental variable plots to
the Larson and McCleary OLS adjusted variable plots
provides a visual depiction of the practical importance
of potential variables (and their instruments), and of
simultaneous equations biases.
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ALLOCATIVE
EFFECTS
OF THIRD-DEGREE PRICE
DISCRIMINATION, Daniel A. Hagen, Department
of Economics, Western Washington University,
Bellingham, Washington, W.James Smith, Department of Economics, University of Colorado at
Denver, and James W. Vincent,
Department
of
Economics, College of St. Thomas, St.
Paul, Minnesota.
New results regarding the output and
welfare effects of a monopolist engaging in
third-degree
price
discrimination
are
obtained.
This
research
represents
an
advancement in that demand functions are
derived from underlying utility functions
rather than, as in previous studies, being
specified ad hoc.
The properties of demand
and marginal revenue functions derived from
CES,
Generalized
Leontief,
and
Translog
utility functions are explored using numerical
techniques.
The conditions under which a
discriminating monopolist will produce either
more or less than the simple monopolist can be
identified, as can the conditions under which
such discrimination results in increased or
decreased allocative efficiency. Such effects
are determined by the parameterizations of the
underlying utility functions.

ASSESSING STOCKOUTS. Paul A. Dion*, Patrick C.
Dorin, Lori M. Hasey, Jean M. Lundin, Dept. of
Management Studies, u. of MN- Duluth, Duluth, MN
This paper reports the preliminary results of
a large sample study of the degree of occurrence
and implications for purchasing management of
stockout
situations
in
industrial
trade
relation-ships.
The research addresses the
following questions:
i) What course of action do buyers pursue when
faced with a stockout: delay of purchase,
trading
up or down in product quality,
backordering,
brand switching or changing
vendor.
The data obtained from this question
will allow the researchers to assess the
frequency of each response.
ii)How often are stockouts encountered?
This
information will be broken down both by product
type and industry group.
iii) What
the buyer
slow-downs
with these
affect the

were the results of the stockout to
in terms of lost sales, production
or halts and the costs associated
inconveniences? How did the stockout
relationship with the supplier?

iv) What, if any, policy does the buying firm
have for stockouts?

CONTINUOUS TnlE AND DIVERSE TECHNOLOGY IN THE
PEAK-LOAD PRICING PROBLEM, James W. Vincent,
Department of Economics,
College of St.
Thomas, St. Paul, Minnesota.
The peak-load pricing literature has not
produced
a
consistent
representation
of
optimal
long-run
off-peak
prices.
Some
authors contend that such prices should equal
marginal operating cost, and others argue that
these prices are comprised both of capital and
operating costs.
These inconsistencies have
arisen
because
two
different
modeling
frameworks, discrete-time and continuous-time,
have been employed.
Previous attempts to
reconcile discrete-time with continuous-time
results have not successfully resolved the
problem.
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The differences between discrete-time and
continuous-time modeling that have resulted in
these
inconsistencies
are
revealed.
A
continuous-time model is then developed which
demonstrates that important features of offpeak prices are suppressed in discrete-time
analyses.
It is thus argued that discretetime modeling should be rejected in favor of a
continuous-time framework.

COUNTRY OF ORIGIN: A Chucking Variable.

C.M. Kochunny, Dept. of

Management Studies, u. of Minn. - Duluth, Duluth, MN.
consumers in today' s marketplace are faced "With too much
information about products. Research indicates that information
overload might lead to certain dysfunctional consequences
including lack of ablity to make better purchase decisions.
Critics of this theory argue that consumers generally resist
information overload by selective perception andjor better
organization of the available information.
Categorization of
information by chunking then seems to be a way of organizing
information.
As ~ suggested, consumers organize several
bits of information into meaningful units called chunks.
A
chunk is an understandable unit of information developed by
grouping sub-units familiar to the person.
Brand-names, for
example, have been shown to be such an informational chunk,
learned through association and experience, and by which
consumer perceives product quality. Like brand-names, consumers
use different chunking variables, such as price, manufacturers
name, and so on.
An information variable that has gained
prominence recently is country of origin. Research in the area
of country of origin suggests that country stereotyping has
decided effect on quality perception of products.
To some
extent brand-names have lost their chunking power because of
manufacture of the same brand/product in different countries
which are stereotyped differently. Experience with a country's
products makes 11 Made in . . . 11 information a valuable chunking
variable.
This proposition will be tested using some of the
methods used earlier in brand-name chunking studies using
identical products from various countries and testing the
effectiveness of country of origin variable against that of
brand-names in their ability to facilitate decision making.
Knowledge of the effectiveness of country of origin in chunking
information will provide marketers with another variable to be
emphasized or deemphasized in promotional campaigns. Associating the product/brand with a country which is viewed favorably
for its product quality will help consumers cut through the
information clutter.
Finally, this and similar research
endeavours will go long way in understanding consumer information processing and behavior.

EXTERNAL INFLUENCES ON ENDANGERED SPECIES POLICY
IMPLEMENTATION. Rebecca Judge, Department of
Economics, St. Olaf College, Northfield, MN 55057
Empirical analysis of Endangered Species Act
implementation reinforces previous claims that
the process is biased by considerations of the
political ramifications of the protection
decision. In particular, species whose
protection promotes the political agenda of the
environmental lobby are given protection priority
over those species which do not exhibit this
characteristic. There is no evidence indicating
that preservation decisiors are influenced by
considerations of social costs and benefits.
Costs incurred by local economies have no
discernible influence on the offer of protection.
This result is a logical consequence of an
enforcement process implemented at the federal
level.

INCOME DISTRIBUTION AND POVERTY IN MINNESOTA.
Demos P. Hadjiyanis, College of St. Thomas,
St. Paul, Minnesota
Alternative measurements of income
distribution are evaluated in order to find
the most appropriate index of income distribution for the State of Minnesota. The }'in:-wsota income data of married couples compiled
by the Minnesota Department of Revenue have
been used by the Department of Administration
to derive an index of income distribution for
Minnesota. The methodology used is examined
and the indices of income distribution derived
for all counties are evaluated and compared
to national averages. Poverty estimates based
on data from Current Population Surveys, the
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Institute for Research on Poverty at the
University of Wisconsin and other sources
are also evaluated and reported for the State
of Minnesota.

performance and planning written by organizational officers. The marketing auditors
do not write the original report, but they
evaluate it. (3) The evaluation is based on
marketing criteria established and accepted
by a national marketing organization.
(4) The marketing audit should be available.

LABOUR THEORY OF VALUE OF ADAM SMITH AND KARL
MARX. Sun M. Kahng and Michael Koehler, Dept.
of Economics, U. of Minn., Morris, MN.
The theory of value is an essential foundation
for any theoretical framework. The labor theory
of value of Adam Smith became the foundation for
the classical doctrine. It was inherited by
David Ricaro, John Stuart Mill, and Karl Marx.
Marx further developed it and constructed his
own doctrine upon that foundation. This century
old Marxist doctrine is still adhered to by the
socialist countries. The marginalist revolution
offers an alternative theory of value. It is
the foundation of the reigning modern economic
doctrine in the capitalistic economies. Unfortunately, this marginalist approach does not
offer a suitable criterion for the just distribution of income. The paper reviews the development of the labor theory of value of Smith
and Marx, and includes a critical evaluation.
The paper identifies the shortcoming of the
existing labor theory of value, namely, its
inability to effectively treat the service sector of the economy. A tentative suggestion as
to the modification of the theory will be
offered.

THE POLITICAL ECONOMY OF GOVERNMENT REGULATION
OF RAILROADS: A LOOK AT THE 1870 ILLINOIS CONSTITUTION. M. Kanazawa, Department of Economics, Carleton College, Northfield, MN 55057.
During the early post-Civil War period,
many midwestern state governments passed laws
regulating freight transport by railroads,
ostensibly in response to political pressures
from farmers. Though many of these legislative
efforts were quickly overturned by subsequent
legislatures, this did not occur in Illinois,
arguably because such laws had been sanctioned
and legitimized by the Illinois constitution
passed in 1870. This paper investigates the
question of why Illinois was able to pass such
a constitution while other states did not, and
provides some empirical evidence consistent
with a multiple special interest interpretation
of constitutional reform.

THE PROFESSIONAL MARKETING AUDIT AND THE C.P.A.
AUDIT. R. Sielaff, School of Business and
Economics, University of Minnesota Duluth.
A Professional Marketing Audit should be
a systematic, evaluative process, perform~d by
certified marketing auditors, of obtaining,
evaluating, and communicating objective information about the written report on marketing
performance and planning written by the
organizational officers, to determine the
correspondence of the report with established
marketing criteria.
This definition of the marketing audit is
preferable to current definitions for these
reasons: (1) It requires a marketing auditor
who has been certified by an appropriate governmental department as qualified to perform a
marketing audit. (2) It requires an objective
evaluation of the written report on marketing
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RECENT STRUCTURAL EVOLUTION OF THE U.S. BEEF
PACKING INDUSTRY. Margaret Schultz, Dept. of
Economics, Macalester College, St. Paul, MN.
The beef packing industry in the U.S. has
undergone a remarkable change in the last thirty
years.
This industry has been the target of
many antitrust allegations, from 1920 to present
day.
As concentration ratios climb and the
number of slaughter facilities dwindle, beef
producers raise concerns about their ability to
compete in a historically volatile market.
Recent mergers, plant closings and renovations
have continued to change the structure of this
industry.
Two years ago, this industry was
becoming very concentrated although no evidence
of monopolistic or monopsonistic behavior was
found.
The industry continues to become more
concentrated, with the bulk of capacity
centered in the Southwest.
Recently,
behavioral changes have been noted,
particularly the attempts by some packers to
establish brand-name recognition at the retail
level.
This paper updates previous work
describing the structure of the industry and
suggests possible implications for industry
performance.

SAVING MONEY ON EMPLOYEE HEAL'rH BENEFITS L.H.
VORDERER, Department of Management, College of
St. Scholastica, Duluth, MN
Recent changes in the healthcare industry are
opening whole new avenues for businesses in the
way they can get health insurance coverage for
their employees.
One of the more popular
methods allows the employer to self-insure using
the alphabet-soup of insuring options that range
from HMO (Health Maintenance Organization) to
PPA (Preferred Provider Arrangement). These are
collectively called the "Alternate Delivery
System"
as
opposed
to
the
standard
premium-for-benefits health insurance plans. In
addition, employers are increasingly purchasing
healthcare directly from providers, bypasing
intermediate insurers altogether.
By taking
their premium money to shop around and purchase
prepaid health services directly, employers are
finding they can get equal, if not better,
healthcare coverage for their employees without
experiencing the perennial 15-20 percent jumps
in premiums under standard plans.
Direct
contracting is not hard to do, but there are
several areas of caution and expertise that will
prevent
the employer from making costly
mistakes.

STRATEGIC FORCE LEVEL SUBSTITUTIONS -- EMPIRICAL
EVIDENCE. Anthony D. Becker, Dept. of Economics,
Saint Olaf College, Northfield, MN 55057.
In this study it will be shown that the
choice between various types of strategic
nuclear weapons by both the U.S. and U.S.S.R. is
determined, in part, by the other's mix of
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weapons. Also, the process by which these
nations' arms levels are determined can be shown
to be stationary (stable) in the short run.
Finally, there is causality in both directions
between U.S. and Soviet force levels.
Previous empirical studies of arms races
have.applied only standard techniques to
aggregate force or expenditure levels. In this
study, vector autoregressive (VAR) models are
fitted to disaggregated nuclear arms level data
for the superpowers. In this way, substitutions
between various type of arms (land-, sea-, and
air-based) can be examined. The use of VAR
models also provides indications of stationarity
and causality between arms levels.

A STUDY OF THE CHANGE IN INCm·:E INEQUALITY IN
MINNESOTA (1979-1986). D. Renner, Dept. of
Economics, Mankato State University, Mankato,
Minnesota 56001.
Minnesota, like the United States at large,
has been experiencing a trend of increasing
inequality of income. The t.~end itself is not
in dispute but the underlying causal factors
are iu 4U~stio11. This study is an ntt~mpt to
look at recent empirical data gathered by
counties in Minnesota in an effort to isolate
a number of possible significant variables that
might be impacting on this changing distribution
of Income.
State tax records provides the summary data
needed for specifying the level of inequality,
while the Bureau of Economic Analysis provides
by county an economic profile. Regression
analysis is used to relate thes~ variables.
Both changes in number of proprietorships,
and changes in income from dividends rent and
interest, appear to be related to changes in
income distribution. How significant and robust
these results are is still being investigated.

TAX TREATMENT OF US BANK LOAN LOSSES. J. Wahl,
Economics Department, St. Olaf College,
Northfield, MN 55057
The current developing-country "debt crisis"
has raised questions about the appropriate tax
treatment of losses on such loans. The
"sourcing" of losses is particularly important.
U.S. multinationals pay U.S. tax on their
worldwide income with a credit for foreign taxes.
This credit is limited to the amount of U.S. tax
that would have been paid on foreign income if no
foreign tax had been paid. U.S. companies can
therefore have excess credits if foreign tax
rates are higher than U.S. rates. Income from
foreign loans is foreign-source; to the extent
such income represents a risk premium for
expected defaults, losses on the loans should
also be foreign-source. The source of losses is
important if banks have excess foreign tax
credits. If losses that are anticipated through
risk premiums are not foreign-source, banks can
reduce U.S. tax on U.S. income. Tax incentives
for lending through foreign-resident companies
will therefore be created.
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MNEMONIC EFFECTIVENESS OF SHARED VERSUS INTERACTIVE IMAGERY. S. L. Chew*, N. Carlson,
L. Moran, J. Nelson, Dept. of Psychology,
Gustavus Adolphus College, St. Peter, MN.
Imagery is a powerful strategy for learning
concrete verbal material when the images are
made to interact, but the effect is diminished
if they are separated. Winograd and Lynn (1979)
showed that this difference is lessened when
non-interacting images share a common context.
However, Begg and Sikich (1984) have argued that
context simply acts like an additional interactive image. In our research, subjects learned
noun pairs using either interactive or separated
imagery, and either within a location context or
without context. Recall was cued by either context or a noun. If context acts like an image,
then the two cues should be equally effective.
Preliminary results show that context was the
most effective recall cue regardless of imagery
strategy.

SCimcE EDUCATI<E

TWO TITLE II SUCCESS STOO.IES: BAGLEY AMERICAN
INDIAN STUDENTS' SCIENCE PROJECT AND NWECSU
EARTH SCIENCE TEACHERS' STUDY TOUR.
A.S. Elwell, Opportunities In Science, Inc,,
Bemidji, MN,, K.W. Steinbach, Bagley Public
Schools, Bagley, MN, and K. Woolcock, NWECSU,
Thief River Falls, MN.
Title II funds supported two highly popular
northern Minnesota science projects in the
summer of 1988: a 3 1/2 week program for 20
Bagley 5th and 6th grade American Indian
students, and a one week tour of some of
Minnesota's geological highlights by 24 earth
science teachers, In both cases, program
success is attributed to high staff/student
ratios snd enthusiastic support on the part of
administrators, instructors anrl participants.
The Bagley project grew out of a teacherinitiated study on American Indian student
performance in mathematics and science and was
augmented by funds from the Northwest MN
Initiative Fund. The earth science teachers'
project grew out of a science teachers'
planning committee meeting and was partially
supported by pooled funds from involved
school districts,
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WINCHELL COMPETITION
GRADUATE PAPERS

SPATIAL AND TEMPORAL PATTERNS OF WATER QUALITY
IN SOUTHEASTERN MINNESOTA STREAMS.
Nels H.
l'roelstrup, Jr.* and James A. Perry, Dept.
Forest Resources, Univ. Minnesota, St. Paul, MN
55108.
Southeastern Minnesota karst streams are
susceptible to land use impact which should
grade from west to east in accord with geology
and land use.
Intensive study of 3 Fillmore
Co. watersheds suggests that stream abiotic and
biotic properties are influenced by riparian
land use. An extensive survey of 17 watersheds
identified limestone aquifers with higher
N03-N, conductivity, alkalinity, turbidity; and
with reduced macrophyte abundance, invertebrate
diversity, numbers of invertebrate filterers;
and increased density of pollution tolerant
invertebrates. Those properties intensify with
increased agricultural development. Watersheds
with
less
agricultural
development
and
sandstone aquifers had lower N03-N, turbidity,
conductivity and alkalinity; and higher pH,
..acrophyte abundance, filtering invertebrate
populations, invertebrate diversity; and lower
densities of pollution tolerant invertebrates.

THE FISHERIES OF LAKE TANGANYIKA
S. Mesaki,
Dept. of Anth. University of Minnesota (TC), MN
The fishing industry along the Tanzanian
section of Lake Tanganuika is of long standing,
its economic structure is complicated and has
wide ramifications.
The evolution of the
fisheries has witnessed numerous substantial
innovations leading to the expansion of fishing
activities from mere subsistence neccessity to
a major economic undertaking involving some
13,500 local fishermen.
The fishing methods,
however, remain crude and primitive compared to
other fisheries of the world.
Of particular
importance is the dagaa (white bait) fishery
which is unique in that it takes place at night
as
the
experienced
fishermen
scoop the
miniscule and silvery sadine -like fish when
they are attracted around the light of
hurricane lamps.
This fishery alone accounts
for 80% of the amount of fish caught in the
almost half of the second deepest lake in the
world.
The potential is yet to be harvested
despite efforts by the Tanzanian government and
the World Bank to modernize the traditional
methods of fishing and cooperative organizing.

A SPATIAL SIMULATION MODEL OF MINNESOTA BLACK
BEAR POPULATIONS. W.E.Clark*&H.Rowley, Dept. of
Ecol.&Behav. Biol., Univ. of MN, Minneapolis,MN.

LIFE SCIENCES

In Minnesota the black bear (Ursus americanus)
is found in the northeastern portion of the state
in the northern hardwoods-coniferous forest
region. Females maintain discrete, exclusive
breeding territories, and it has been suggested
that differences in food availability between
territories may significantly affect individual
female reproductive capacity. A spatial simulation model was constructed so that territory
differences in food and therefore reproduction
and mortality could be assessed in terms of
their impact on population dynamics of bears.
Si~ulations varying the number, distribution and
effects of poor food territories in an area were
petforrned. Results indicate that increasing the
number of poor food territories markedly decreases the population density, but varying the
arrangement of those territories in space had no
impact. These results indicate possibilities for
exploring the impact of human encroachment and
development on the bear population in northern
Minnesota.

METABOLISM OF 2,4-BIS (ISOPROPYLAMIN0)-6-METHOXY
S-TRIAZINE (PROMETONE) BY AZOTOBACTER VINELAND!!.
U. Mishra*, Department of Biological Science,
Mankato State University, Mankato, Minnesota
Metabolism of prometone by Azotobacter
vinelandii was studied by growing the bacteria
in a nitrogen-free medium in which prometone
was the only substrate used. In addition,
degradation of prometone by cometabolism was
examined, using mannitol as another carbon
source. Regardless of the concentration of
prometone used, when prometone was the only
substrate, no change in growth, nitrogenfixation, or decrease in prometone concentration
was observed. However, when prometone and
mannitol are present together in the media, the
growth of Azotobacter vinelandii becomes
dependent on the prometone concentration. The
highest growth, maximal decrease in prometone
concentration, and lowest drop in pH occurs at
lowest prometone conc~ntration.
*Department of Veterinary Diagnostic Investigation, College of Veterinary Medicine,
University of Minnesota.
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WINCHELL COMPETITION
UNDERGRADUATE PAPERS

THE EFFECTIVENESS OF AGGRESSIVE ANTS IN
DETERRING LARGE MAMMAL HERBIVORY IN AFRICA.
~.s. Merkle* and A.v. Milewski, School for
Field Studies. 376 Hale Street. Beverly, MA.

A POSSIBLE RELATIONSHIP BETWEEN FLOWERING AND
CHANGES IN GENE EXPRESSIO~ IN NICOTIANA.
B.L.
Nazarian, Dept. of Biol., Carleton College,
Northfield, MN.

'l'he whistling thorn, Acacia drepanolobium, is
unusual among African shrubs in that it bears

Pharbitis nil is a short-day plant which
requires a single 16 hour dark period to induce
flowering.
From mRNA isolated from induced and
non-induced Pharbitis nil cotyledons,
eDNA
probes were prepared from four mRNA sequences,
three whose production increased with floral
induction, and one whose production decreased
(Das and Felsheim, personal communication) .
Nicotiana represents an ideal system for study
of the function of these sequences, since its
developmental system is well understood, and
because it has both photoperiodic and dayneutral species.
In collaboration with Anath
Das and Rod Felsheim (University of Minnesota),
Southern analysis has shown significant
homology between the Pharbitis probes and DNA
isolated from Nicotiana leaves.
This homology
enables us to use these probes in Northern blot
analyses that compare gene expression in
induced and non-induced long-day and short-day
Nicotiana and day-neutral Nicotiana.

two forms of protection against herbivores:
aggressive ants and long thorns.
In this study
we chose to concentrate on the effectiveness of
the ants against large mammals such as the
giraffe, Giraffa camelopardalis, which often eats

the whistling thorn. We compared the biting
rates of giraffes on two species of Acacia that
differed in as few features as possible other
than the presence of aggressive ants.
We
reasoned that the ants would swarm on the
giraffes' heads progressively with time and
therefore, the giraffes might be expected to bite
faster under these circumstances in an attempt to

ingest the same amount of foliage in the minimum
time. We found that, although the actual
difference was slight, giraffes did bite
significantly faster on the whistling thorn with
its active ant colonies.
This indicates that the

ants do have an effect on the giraffes feeding
behavior.

BOTANY

Tagging Photoperiodic Regulator Genes Via Tr'ansposon
Mutagenesis in Nicotiana tabacum cultivar Maryland
Mammoth, Scott Moses, Carleton College, Northfield, MN.
Photoperiodic requirements for flowering in the short
day cultivar Maryland Mammoth are conferred by an
independently assorting, recessive allele known as the
Maryland Mammoth gene.

Our long term goal is to isolate

the Maryland Mammoth gene via transposon mutagenesis, a
procedure which uses T-DNA as a mutagen, disabling a
target gene, tagging the insertion site, and inducing
observable phenotypic change in the plant.

In order to

increase the chance of mutation, we are including

the

maize transposable element, Ac, as a part of the T-DNA,
and linking this transposon to the Mammoth gene.

As of

yet, we have not accomplished this linkage, but we have
successfully inserted Ac into the Mammoth genome, and
moreover grown to maturity plants which contain T-DNA
insertions.

Ultimately the isolation of the Maryland

Mammoth gene could lead to a much greater understanding
of photoperiodicity in Nicotiana tabacum cultivar
Maryland Mammoth, as well as many other higher plants.
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KINETIC ANALYSIS OF FACTOR I MEDIATED C3b
DEGRADATION. J.M. Mukherjee, Dept. of Chern.,
Hamline University, St. Paul, MN.
3
A kinetic study of H-DNA:anti-DNA:complement
immune complex (IC) binding to the CRl receptor
of human erythrocytes (RBC) in the presence of
Factor I (FI) was made.
Preformed IC were mixed
with RBC from normal controls in the presence of
varying amounts of FI and the rates of IC-RBC
association and dissociation were followed.
These studies were performed using autologous
RBC sources in the present of FI from two
sources, namely autologous serum and a commercial product. Rate studies were also performed
using donor RBC and autologous serum. Results
demonstrated that the rate of IC degradation is
first order with respect to Fl and that the halflife of RBC-bound IC was about one minute.
Significant differences between dissociation rate
constants and FI activity of normal controls and
two different sets of patients (systemic lupus
erythematosus and rheumatoid arthritis) were not
found.
These results suggest that RBC a) play
an important role in reducing serum levels of C3b
containing IC, but b) do not function as an IC
"transport vehicle".
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THE EFFECT OF GRAZING PRESSURE BY THE ~1ARINE
TURTLE CHELONIA MYDAS ON THE RECOVERY RATE OF
THE MARINE ANGIOSPERM THALASSIA TESTUDINUM.
Dr. D. Roberts, E.P. Young*, Dept. of Biol. Sci.,
Macalester Coll., St. Paul, MN
The study was conducted in two bays off of
the island of St. John U.S.V.I .. The objective
was to determine the recovery rates o~
T. testudinum in a highly disturbed tay with a
undisturbed bay. Three experimental, with turtle
exclusion cages, and three control areas (l .5m2
each) were established in each bay. Leaf length
dimensions and shoot densities were recorded in
each of the areas. After five weeks leaf length
and shoot densities were recorded again. Within
each bay incresed leaf dimensions and density
was found within the experimental areas while
control areas showed little change. Between
bays T. testudinum was found to recover more
quickly in the undisturbed bay. This study was
done in connection with the National Park Service
to help establish a plan to manage the grass
beds which is the main diet of the threatened
green turtle C. mydas.

A NEW LOOK AT THE ST. LOUIS EQUATION. L.C.
Eddy, Dept. of Econ., St. Cloud State U., St.
Cloud, MN.
Nearly two decades ago, Anderson & Jordan in
the context of a model known as "the St. Louis
Equation", empirically demonstrated that monetary
policies are more effective than fiscal policies.
There have been many different versions of the
model tested. It has been argued the results may
have been affected by heteroscedasticity and the
simultaneous equation bias. Recently, Carlson
reestimated the St. Louis Equation with a 2-stage
least squares technique and reported the original
results were valid. After adjusting the model
for the variance volatility, the reversal of A &
J's results were not apparent. This paper will:
1. argue that the evidence of autocorrelation/
heteroscedasticity for the sample period ending
1976 may also imply that the conditional variance
of the residual is changing over time. Consequently, the model should be adjusted for autoregressive conditional heteroscedasticity,
which in turn may change its original conclusions; 2. use a broader definition of the money
supply (M2) in place of (Ml), and use the same
procedure explained in part (1). The sample period in this study is 1950:I-1988:IV.

THE ORIGIN OF TWO TUNNEL VALLEY ESKERS IN WEST
CENTRAL HINNESOTA.*H.L.Hoffmann and J. Cotter,
Geology Discipline,Univ.of Minn.,Morris,Morris,MN
The existing model of Tunnel Valley Esker formation requires that they form under the Superior
Lobe of the Laurentide Ice Sheet. The model
suggests the base of the ice sheet freezes to
bedrock at the edge of the Lake Superior basin
forming an ice dam. Rupturing of this dam results
in catastrophic subglacial drainage,the excavation of Tunnel Valleys and the deposition of
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Tunnel Valley Eskers. The two eskers studied
formed beyond the limit of the Superior Lobe.
Thus, either Tunnel Valley Eskers can form beneath other lobes,or a subglacial drainage system
connected the Superior Lobe with another lobe.
Provenance of esker sediments and overlying tills
was analyzed to determine the source lobe of the
eskers. If the eskers consist of Superior Lobe
sediment, then new models of interlobe subglacial
drainage are required. If the sediments are NonSuperior Lobe,then the existing model for their
formation needs reconsideration. Preliminary results indicate that eskers and overlying tills
have a Wadena Lobe provenance. Therefore,a model
of esker formation involving the Wadena Lobe must
be considered and the existing model reassessed.

A PRELIMINARY RECONSTRUCTION OF SANGAMONIAN, AND
EARLY WISCONSINAN INTERSTADIAL LANDSCAPES, NORTH
CENTRAL MINNESC'::A. D. L. Boyce, Dept. of Geology, Bemidji State University, Bemidji, MN.
Using data derived from USGS and Commercial
drilling logs, Sangamonian, and early-mid Wisconsinan interstadial topographical surfaces
were estimated. The lowermost glacial unit
examined was the Marcoux formation of late
Illinoisian age (Harris et. al. 1974). This
gray sandy unit is overlain by the early Wisconsinan, St. Hilaire formation, a dense, dark gray,
clay rich unit. The St. Hilaire formation is
covered by the Red Lake Falls formation, a buff
sandy till of middle and late Wisconsinan age.
All three units are lithiologically distinct, and
easily distinguished by normal logging procedures
Elevations of the contacts between these units
are determined from well logs and were used with
MacGridzo geologic software to construct topographic contour maps of these contacts. Major
drainage systems, basins and highlands were
shown to be more or less congruent from Sangamonian time to the present.

LIFE SCIENCES

DISTRIBUTION OF DIDYMIUM NIGRIPES IN SOILS AND pH
EFFECTS ON SPORE GERMINATION. Heidi Williams,
Hamline University, St. Paul, MN.
The effects of pH levels on distribution and
spore germination of slime molds was studied in
two ways. First, soil samples were collected
from areas of the Midwest. These soil samples
were cultured to determine their slime mold
content. This slime mold content was compared
with the pH levels and nutrient composition of
the soils. Second, Didymium nigripes spores were
germinated in pH levels of 2.2 to 8.0. Lower pH
levels inhibit the germination of slime molds.

EFFECT OF NEONATAL NERVE INJURY ON THE FACIAL

MUSCLES
Susan Kult*and Linda McLoon, Dept.
of Biology, Hamline university, St. Paul, MN.
Muscles are composed of a number of
different muscle fiber types. We examined the
effect of neonatal facial nerve injury on the
muscle fiber types on the eyelid musculature of
the mature rat.
The right side served as a
control.
One month after nerve injury, we
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sacrificed the rats and prepared sections of
the upper eyelids for histochemical examination
of muscle fiber types using an ATPase muscle
fiber stain.
vie examined the changes in the
proportions of type 1 and type 2 fibers within
the eyelid muscles, as well as changes in total
muscle
fiber
number,
muscle
fiber
cross-sectional and in total muscle per eyelid
cross
section
using
a
computer driven
morphometry program.
Neontal nerve injury
results in extensive loss of muscle on the
injured side. This correlated with a decrease
in the number of facial motor neurons that
project to the injured muscle.
It appears
than, an intact nerve supply is critical to
normal muscle development.

flourescence techniques were used on both cystic and normal
tissue. -The intensity of staining with HSPG was seen to
both increase and remain unchanged in cystic tissue as
compared to normal. HSPG staining was also consistently
interrupted along the TBM. Laminen expression was not
altered in human cystic tissue and did not react with mouse
tissue. Collagen was laminated along the cystic TBM and
showed both an increase and no change in intensity of
staining. TIN antigen was considerably decreased or
missing in the TBM of autosomal dominant cystic tissue and
did not stain cysts in autosomal recessive tissue. Since TIN
antigen normally stains only proximal tubules, lectins were
used to identify the unstained cysts as proximal tubules.
Antigen expression was generally consistent between the
dominant and recessive forms of cystic disease and suggests
that these changes may be secondary effects of cyst
formation. The mouse model also paralleled autosomal
recessive polycystic kidney disease, both genetically and in
antigen expression.

METABOLIC EFFECTS OF BUDR ON PLANARIAN REGENERATION. C. Gilligan, Hamline University, St.
Paul, MN.
Dugesia dorotocephala regeneration was studied
using BUDR, an antineoplastic DNA synthesis
inhibitor. The worms were sectioned laterally
above the pharynx, and the heads and tails were
placed into varying concentrations of the drug.
Lower concentrations (.01 mg/1 to 1 mg/1) delayed
blastema formation by approximately 24 hours for
both the heads and tails. Higher concentrations
of 5 mg/1 and 10 mg/1 caused 36-48 hour delays
of blastema formation in heads and tails, while
100 mg/1 was lethal.

PURIFICATION AND CHARACTERIZATION OF AN ACTIVATION
ENHANCER PROTEIN OF THE RAT LIVER GLUCOCORTICOID
RECEPTOR. S.L. George, Dept. of Bio., Carleton
College, Northfield, MN.
Steroid hormones modulate gene transcription in
their target tissues by binding specific intracellular receptors. Activation of the bound receptor
permits DNA binding and the initiation of gene transcription. An activation enhancer has been identified which increases DNA binding of the rat liver g~ucocorticoid receptor at least 3-fold as determined by increased DNA-cellulose binding and a
conversion of the 9s unactivated receptor to the
4s activated form as analyzed by sucrose gradient
centri£ugation. This protein has been partially
purified from cytosol incubated at 37°C by ion
exchange and molecular exclusion chromatography.
Its activity is inhibited by the presence of ATP
or phosphate, and it is partially sensitive to
treatment with trypsin or chymotrypsin. It is neither an RNase_nor a protease. Increasing activity
of purified enhancer protein has been correlated
witg increasing density of a 43kD Coomasie-stained
band on SDS-PAGE. Further elucidation and i~ola
tion of the enhancer protein will help clarify
the activation mechanism and is underway.

KlLECULAR BIOLOGY

ANTIGEN EXPRESSION IN POLYCYSTIC KIDNEY
DISEASE. K.A. Zualkernan, College of Bioi. Sci., U. of
M., St. Paul, MN.
The basement membranes (TBM) of human and mouse
renal tubules were analyzed for four antigens: heparin
sulfate proteoglycan (HSPG), laminen, collagen, and
tubulointerstitial nephritis antigen (TIN). Immuno-
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BRAIN GANGLIOSIDE PATTERNS IN PICK'S DISEASE-T.L.
Norris. Alzheimer's Treatment and Research Center
St. Paul-Ramsey Medical Center, St. Paul, MN.
Pick's disease is a dementing illness having
symptoms similar to those of Alzheimer's disease.
In the investigation into the biochemical nature
of this disease, gangliosides, which are sialic
acid containing glycolipids !mown to act as nerve
growth promoting factors, may be of possible diagnostic and/or etiological significance. To determine if there is some alteration in ganglioside
composition that may play a role in Pick's disease, one- and two-dimensional thin-layer chromatography was used to compare the gangliosides in
brain tissue affected by Pick's disease with the
gangliosides found in normal brain. From the results so far obtained no confirmation of any differences in the kinds of gangliosides present
could be made. In one of the two Pick's cases
studied, however, bands corresponding to GDlb and
GM3 stained darker in comparison to comparable
bands in the normal control indicating an increase in the concentration of these gangliosides.
These preliminary findings must be further confirmed by quantitative determination of these
gangliosides by a sialic acid assay before any
definite conclusions are made.

IMMUNOCHEMICAL ANALYSIS .. OF THE RNA BINDING
SITE AND RNA ASSOCIATED WITH THE GLUCOCORTICOID
RECEPTOR.
W Wright* and 1 Tymoczko, Dept. of
Biology, Carleton College, Northfield, MN.
It has been proposed that a small RNA molecule is
an essential component of the glucocorticoid receptor
Our lab has reported that RNA inhibits
complex.
receptor binding to DNA.
Chymotrypsin treatment,
which removes the amino-terminal
portion of the
receptor, eliminates the RNA effect, suggesting that
the putative RNA-binding site is on the amino
terminal domain.
Others (MCEndo ll.254) have
reported that monoclonal antibody-treated receptor
has DNA-binding characteristics of chymotrypsintreated receptor.
This suggests that the antibodies
functionally
mask the
amino-terminal domain,
possibly by blocking the RNA-binding site.
However, our results suggest that RNA and the
monoclonal BuGR2 do not compete for similar epitopes
since: (1) BuGR2 does not eliminate RNA depression o(
DNA-binding, (2) there is no evidence of direct
competition, and (3) treatment with BuGR2 does not
desensitize the receptor to RNase digestion.
Although
this indicates that RNA-binding site is not at the BuGR2
epitope, much of the amino-terminal of the receptor
remains uninvestigated.
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IN VIVO STUDIES ON ALLOANTIGEN PRESENTATION.
E.L. Gadbois*, D.W. Mascioli, Dept. of Biology,
College of St. Catherine, St. Paul, MN.
Many in vivo studies have indicated that if
the passenger leukocyte population is removed
from transplanted allografts, graft survival is
significantly enhanced. These passenger leukocytes include B and T lymphocytes, dendritic
cells, and macrophages.
If the surviving graft
is subsequently challenged with donor leukocytes,
rejection usually occurs.
The purpose of this
study was to identify which leukocyte(s) functions as the antigen presenting cell during an
immune response against alloantigens.
BlO.BR
(H-2k) mice made diabetic by streptozotocin
treatment were transplanted with overnight cultured islets from C57Bl/10 (H-2b) mice.
Engraftment was indicated by a return to normoglycemia.
The recipients were then challenged with unfractionated donor spleen cells and various populations of purified leukocytes to identify which
cell(s) induce rejection to the allograft and
thus might be important in alloantigen presentation.

PURIFICATION OF PROTEIN FACIORS WHICH INIERACT
WI'IH RNA AND THE 4S RAT LIVER GWmcoRTICOID
RECEPIDR. *D.A. Weirnerskirch, J.L. ffilazk~PnD.
Dept. of Bio. , carleton coli. , NOrthfie,
.
Results have shown that certain rat liver
cytosolic protein factor(s), when combined with
tRNAs and 4S glucocorticoid receptor (GR) will
generate the faster sedirnenting 7-8S GR. The
formation of the 7-8S receptor is dependent
on both the protein factor(s) and the RNA.
The protein factor(s), termed the 8S generating
factor (8SGF), elute from DEAE-cellulose and
OM-cellulose columns at O.OSM and 0.3M KCl
respectively and precipitate at 507o saturation
with respect to arrrnonium sulfate. The factor(s)
displays no steroid binding ability and hence
is probably not related to the receptor itself.
Characterization of the 8SGF by SDS-PAGE reveals
a prominent protein band in the 43K region.
As the 7-8S GR binds DNA less efficiently than
the 4S GR, these factors may play a role in
regulating glucocorticoid-receptor-DNA
interactions, and hence may be important in
the mechanism of steriod hormone action. Further
purification and characterization of the 8SGF
are currently in progress.

MOLECULAR CHARACTERIZATION OF AN al MUTANT IN
BLACK MEXICAN SWEET CORN CONTAINING B
CHROMOSOMES . T. C. Pozos, * and R. W. Staub,
Biology Dept., Carleton College, Northfield,
MN.

In a Blaclc Mexican Sweet Corn line containing up to 16 B chromosomes, a stable aleurone
pigment mutant I&S isolated. Genetic tests
mapped this mutant to the al locus of the
anthocyanin synthesis path>~ay. Previously
observed properties of B chromosomes suggested
that a transposable element system could have
caused the mutation. To test this hypothesis,
genomic DNA samples from the high-B progenitor
and mutant stocks were isolated, digested,
blotted and probed with a 9enomic, lvild-type
al clone. These blots indicate a striking
difference bet><een the DNA profiles of the
progenitor and mutant lines. This difference
;rill be further characterized bf continued
comparative restriction analtsis and blotting,
and ultimately by the cloning of the mutant
allele.
OBSERVATIONS OF SURFACE CELLS IN THE
TRACHEA AND PENETRATION OF THE ZONULA
OCCLUDENS IN THE LUNGS OF NORMAL AND
SMOKING RATS. Cari Humason, Dept. of
Biol., Macalester Col., St. Paul, MN.
The respiratory system contains
several defense mechanisms by which
foreign material can be occluded or
swept out. One, called the Zonula
Occludens, is a network of tight seals
between two adjacent cell membranes.
These seals inhibit the movement of
intercellular fluids and particles via
an intercellular pathway. Exposure to
cigarette smoke has shown a slight
deterioration in the respiratory
epithelium and these seals.
A second protective device is the
cilia of the trachea. These rodlike
cells work with mucus secreting goblet
cells to move foreign particles toward
the pharynx wherethey can be swallowed.
Alterations occur in the microvilli
appearing on the apical surface of goblet
cells after cigarette smoke exposure but
as yet, do not show damage to the cilia.
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THE USE OF 8-HYDROXYPYRENE-1,3,6-TRISULFONIC
ACID FOR THE MEASUREMENT OF PROTON TRANSPORT IN
SEALED PLANT MEMBRANE VESICLES R.Davis, * &
J. Giannini, Dept. of Biology, St. Olaf College,
Northfield, MN
A method has been developed for measuring
proton transport in plant membrane vesicles
using the pH-sensitive probe 8-hydroxypyrene-1,
3,6-trisulfonic acid. Plant tonoplast vesicles
were prepared from redbeet storage tissue using
sucrose gradient purification. The flourescent
probe (lOmM) was loaded into the vesicles using
a slow freeze thaw technique. The vesicles were
concentrated and washed using a table top
microcentrifuge.
Upon the addition of ATP to
the loaded vesicles there was a decrease in
flourescence that was largely reversible by the
addition of CCCP.
The probe's response was
linear with respect to membrane protein and
showed a stable baseline for over 20 minutes.
It appears that this probe is useful for
measuring the change of internal pH of plant
membrane vesicles and should prove useful in
measuring proton transport kinetics in these
vesicles.

PHYSIOLOGY/GENETICS

lELLULAR INFILTRATES IN REJECTING AND
SURVIVING MURINE PANCREATIC ISLET ALLOGRAFTS.
J.E. Goldberg*, J.R. Serie, Dept. of Biol .,
Macalester College, St. Paul, MN.
Tissue transplantation has become a common
clinical approach to disease. The mechanism
by which some grafts reject while similar
grafts enjoy prolonged survival is still
being debated. Pancreatic islet transplantation has been effectively used to reverse
diabetes across certain major histocompatibility barriers in mice. Distinctive
cellular infiltrates have been found at both
rejecting and surviving islet allograft
sites. Interestingly, the cellular infil-
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trate of the surviving grafts surround but
do not invade the grafted tissue. This work
has characterized the lymphocytic cells which
comprise both rejecting and non-rejecting
infiltrates using monoclonal antibodies and
immunohistochemistry. These infiltrates were
then compared in an attempt to determine which
cell populations cause rejection of murine
islets and which might be responsible for
prolonging graft survival while possibly
rendering the r~cipient tolerant.

m1n1ng the tension produced by the muscle
for each concentration of potassium adde~
·I'his experiment was set up- to determine
the effect caffeine would have on the
potassium force curve of the edl muscle
of 6-12 week old mice. Normally, caffeine serves to activate muscle contraction by causing the release of CaT+ from
the sarcoplasmic reticulum, where it is
stored, A preliminary set of activation
experiments indicate that the addition of
caffeine acts to enhance the potassium
force curve, as well as the twitch tension produced by electrical stimulus of
the muscle.

CENTROMERIC BREAKAGE
AND
M;IOTIC
FRAGMENT
DISJUNCTION IN MAIZE. K.L. Rose and R.W. Staub,
Biology Dept., Carleton College, Northfield, MN.
Cytological analysis of root tip material
from Black Mexican sweet corn containing B
chromosomes has revealed a centromeric break in
an A chromosome resulting in two telocentric
fragments which can be transmitted through the
pollen parent.
This event provides a rare
opportunity for study of the behavior of
telocentric fragments and centromere spindle
attachment.
Meiotic
analysis
of plants
containing the two fragments and the normal
homolog
indicates
two
prevalent
meiotic
disjunction patterns. One pattern segregates the
normal homolog to one pole and the two
telocentric fragments to the other, while the
alternative pattern segregates the two fragments
to opposite poles with the normal homolog
extended between them. Fragment constitution of
the progeny of these plants is variable,
corresponding
to
the
particular
meiotic
configuration adopted by the fragments and their
normal homolog and the subsequent effect of
fragment constitution on pollen viability.

THE PROPHYLACTIC USE OF OKT3 IN CARDIOTHORACIC
TRANSPLANTATION. L.L. Hardman*, K.D. Lake,
J.R. Serie, Mpls. Heart Institute, Mpls., MN.
Muromonab-CD3 (OKT3), a monoclonal antibody
directed against the CD3 antigen on T lymphocytes, is useful as an alternative prophylactic
agent in patients at high risk for side effects
(SE) from triple drug immunosuppression.
Significant SE have been reported following its
use for treatment of organ rejection. The
purpose of this study was to evaluate the SE
observed during prophylactic therapy in cardiathoracic transplant patients. The most common
SE reported throughout the course of therapy
were headaches 68%, nausea 58%, and vomitting
21%. Fever 53% and diarrhea 26% were reported
following the first through fourth doses. Less
frequent SE (one patient each) included:
seizures, delusions, blurred vision, and respiratory compromise requiring intubation. In
general, theSE observed during prophylactic
therapy were well tolerated and were managed
symptoma ti ca lly.

CLASS I ANTIGEN DETECTION IN MEMBRANES OF
TRANSPLANTED MURINE ISLET GRAFTS. H.N. Cooper*,
J.R. Serie. Dept. of Biol., Macalester College,
St. Paul, MN.
Accepted transplants of cultured islets of
Langerhans have been shown to permanantly
reverse diabetic symptoms in mouse recipients.
The survival of these grafts may be due in part
to the down regulation of class I antigens,
encoded by the major histocompatibility complex.
These antigens are the classic targets for
immune destruction of transplanted tissue.
Using monoclonal antibodies and standard immunohistochemistry, class I antigen density was
measured in freshly isolated, tissue cultured
and transplanted islets. The class I antigen
densities of these various tissues were then
compared to determine if a decrease in class
concentration correlates with prolonged
survival of grafted tissue.

l'HE EF'FECr OF CAFFEINE ON 'l'HE PO'rASSIUM
FORCE CURVE. Linnea Lentz, Macalester
College, St. Paul, Mn.
The addition of potassium to mammalian
skeletal muscle will cause it to depolarize and to contract, with the force of
the contraction ~irectly proportional to
the concentration of potassium added. A
force curve can be constructed by deter-
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CAFFEINE AND T-MAZE LEARNING IN MALE SPRAGUEDAWLEY RATS. D. ERICKSON, Dept. of Psychol.,
Moorhead State University, Moorhead, MN.
Caffeine, a central nervous stimulant, has
been demonstrated to have a gender effect on
wheel running activity in male and female Mongolian gerbils and rats. It has also been found to
have differential effects on learning and memory
in male and female mice. In the present study,
male Sprague-Dawley rats (90-100 days) were intubated with caffeine or distilled water to determine the effects of caffeine on t-maze learning
in male rats. Treatment doses were calculated on
the basis of 2% of body weight. Prior to data
collection the rats were food deprived to 85% of
free-feeding body weight. The rats were given 2
trials/day 3 days/week and tested to a training
criterion of 2 consecutive error-free trials in
10 minutes. A between groups repeated measures
analysis of variance revealed that the caffeinetreated rats performed significantly worse on the
t-maze learning task than their distilled water
controls, p<.034. Thus, unlike previous studies
that indicate caffeine facilitation of learning
in mice, these data suggest that caffeine has a
debilitating effect on learning in male rats.

23

EFFECT OF CREDIBILITY ON SUGGESTION IN CHILDREN.
C. Gleason, D. Johnson, and K. Mayer, Gustavus
Adolphus College, St. Peter, MN
The perceived credibility of a person giving
postevent information was found to affect children's susceptibility to suggestion. Subjects
(N=23) were children, mean age of ll.O years. An
excerpt of a story was read to them, and postevent information about it was given to them in
the form of questions about which to think. The
postevent information was given to them by a researcher who established her level of credibility
by stating that she knew very much about the
story or very little. The information was either
accurate or misleading. Subjects then answered a
questionnaire about the story. Five questions
pertained to the material on which subjects were
potentially misled. A wrong answer for these
would indicate that the subject was misled. The
other questions asked about details to the story.
Results indicate an interaction between credibility and postevent information (F (l, l8)=9.8l,
p< .Ol). When subjects were given misleading information they were more likely to be misled if
they viewed the communicator to be credible than
if they viewed her to be noncredible.

CAPITELLA SP I. (POLYCHAETA): CAN GREGARINE
PARASITES AFFECT FEMALE REPRODUCTIVE OUTPUT?

Barbara b. Billington, Dept. of Biology,
Carleton College, Northfield, MN.
Capitella sp.I was infected with a
gregarine parasite, Lecudina. Female
reproductive output was observed in infected

and uninfected cultures by examining hatch
size, number of unhatched eggs and abnormal
larvae, and number of days the female was
isolated in the eggcase. Infection levels
were measured at the end of each experiment.

Differences were observed in the number of
unhatched eggs; it appeared that infected
females had, on average, more eggs that
failed to hatch. Also, females generally had
a higher degree of infection than males.
Lecudina appeared to slightly reduce
Capitella sp.I female reproductive output.

THE LIFE HISTORY OF THE RAINBOW DARTER
(ETHEOSTOMA CAERULEUMl IN THE OTTERTAIL
RIVER. • B L Kollodge & J T Hatch College of Natural
Resources & General College, Univ. of Minnesota, Mpls.,
MN.
Over 500 rainbow darters from the Ottertail River
were collected in 1986-87 to provide information about
reproduc-tion, growth and diet. In both years, spawning
occurred from the last week of April to the first week of
June in gravel and cobble runs at the heads and feet of
riffles. During the spawning season, gonadosomatic
indices of ripe males and females were 2-4 and 20-40,
respectively. Embryonic and larval periods lasted 6-7
weeks, with the first fully formed juveniles appearing in mid
June. Juveniles reached 22-23 mm total length (TL) by late
June and 25-35 mm by mid July. Typically, rainbow darters
grew to 39-41 mm TL in the first year, 48-51 mm in the
second year, and 53-57 mm in the third year. Maximum
length was 65 mm. On average, females were smaller at
each age interval than males. The life cycle of both sexes
typically was 3 years, but females occasionally survived to 4
or 5 years. Chironomid larvae were the primary food source
throughout the study period, and simuliid larvae were
important early and late in the year. During the summer
months, the diet was supplemented with many other
immature insects, especially baetids, heptageniids,
hydropsychids, and leptocerids.

SEASONAL SHIFTS IN THE DIET OF THE LEAST
DARTER FROM THE OTTERTAIL RIVER. •A E Sjgurdson
& J T Hatch, College of Biological Sciences & General
College, Univ. of Minnesota, Mpls., MN.
The stomach contents of 100 adult least
darters (Etheostoma mjcroperca) collected May-October,
1987, were examined to determine seasonal changes in
the diet. Diet composition was calculated from number
values and biomass values because normally each value
reveals a different dietary pattern.
Number was
determined by direct count; biomass was derived for each
measured food item from published length-mass
regression equations. Biomass values showed that midge
larvae and mayfly naiads dominated the diet throughout
the study period, while number values showed a shift
toward a zooplankton dominated diet in late summer and
fall. These patterns differed because the mass of an
individual midge or mayfly was 15 times that of an individual
zooplankter in late summer. Since the prey capture
sequence is similar for all food items, the results imply that
in late summer a least darter that eats zooplankton instead
of midges and mayflies will expend 15 times the feeding
effort to attain a similar caloric intake.

A COMPARISION OF THE VARIANCE IN FUNCTIONAL
RESPONSE WITH THE VARIANCE IN NATURAL
FEEDING OF JUVENILE YELLOW PERCH. ·~
Kuns Terey Goeke and Jay Hatch, Univ. of MinnesotaMpls and Duluth, MN.
Juvenile yellow perch from Lake Itasca were fed ~
spp. at six different density levels to determine their
functional feeding response. While the mean number of
.D..aWllJ.ia consumed per 5 minutes increased with density
level, most means exhibited a coefficient of variance in
excess of 40. Linear regression and ANOVA were used to
examine the contribution of temperature, acclimation time,
capture date, and fish length to the variance observed.
These analyses showed that little of the variance could be
explained by any of these parameters. However,
coefficients of variation of the same magnitude were
calculated for stomach contents of juvenile perch taken
from the lake during peak diurnal feeding periods.
Therefore, we suggest that the high variation found in the
feeding experiments is mainly a reflection of the natural
variation in fish feeding behavior. We further question the
realistic nature of very low variances reported in some higly
manipulated feeding experiments.

24

Journal of the Minnesota Academy of Science

